Pharmacological and Biochemical Properties of Nicotinic Receptors from Chick Retina.
Previous work has established that functional nicotinic receptors in the chick retina are blocked by neuronal bungarotoxin (NBT), and that the binding of radio-iodinated NBT to retinal homogenates is displaced by nicotinic ligands. In the present study, we examined the desensitizing effects of agonists on nicotinically-mediated depolarizations recorded from chick retina. The concentrations of five agonists necessary to reduce the amplitude of these depolarizations by 50% were found to correlate closely with the concentrations of these same agonists previously found necessary to displace 50% of NBT binding. In addition, bromoacetylcholine (BAC), a selective affinity alkylating agent for the agonist binding site, irreversibly inactivated the functional responses of intact chick retina with an inhibiting concentration for 50% block (IC50) near 10-6 M, the same concentration of BAC that displaced 50% of labelled NBT binding from alkylated retinal homogenates. These data suggest that NBT acts at the receptor agonist binding site. Furthermore, this binding site has a relatively low affinity for agonists, in the micromolar range, even in the desensitized state. Multiple subtypes of nicotinic receptors are known to exist in neuronal tissue, and receptors that bind agonists in the nanomolar range have been detergent-solubilized and purified using monoclonal antibodies. Under similar conditions, detergent-solubilization of chick retinal homogenates interfere with the interaction between NBT and the low-affinity neuronal nicotinic receptors. These data suggest that the conditions used to purify high-affinity neuronal nicotinic receptors may denature the subtype(s) of neuronal receptors recognized by NBT.